In TiSe2 a charge-density-waves order is continuously suppressed by copper doping and superconductivity appears. We report a calorimetric study performed on the superconducting single crystal of Cu0.061TiSe2 with Tc = 2.8 K, measured by the ac technique at low temperatures down to 0.6 K and magnetic elds up to 2 T. Sharp specic heat anomaly at the superconducting transition is found. The temperature dependence of the electronic specic heat and the angular dependence of the critical temperature, measured at a xed magnetic eld, consistently indicate on the existence of a single s-wave superconducting gap with a coupling strength of 2∆/kBTc = 3.6, close to BCS limit.
Introduction
1T -TiSe 2 is a layered compound with trigonal symmetry [1] . In TiSe 2 layers the Ti atoms are in octahedral coordination with Se. The layers are bonded to each other by van der Waals forces. Undoped TiSe 2 is the oldest known system with charge density waves (CDW), a quite frequent eect in transition metal dichalcogenides. Electron and X-ray diraction studies show the presence of reections corresponding to the basic trigonal structure and also superstructure reections associated with the CDW state with doubled lattice constants [2] . As Cu atoms are added, they occupy positions between the TiSe 2 layers and expand the c-lattice parameter. In the resulting Cu x TiSe 2 a tunable transition from CDW to superconductivity has been discovered [3] . Superconductivity starts at about x = 0.04, while the transition temperature to CDW state is decreased from 200 to 0 K at about x = 0.06 (quantum critical point). The superconducting T c has a maximum of 4.15 K at about x = 0.08 and then slightly decreases up to solubility limit at x = 0.11. The interplay between the two competing orders is of high interest. One of the issues is a possible unconventional superconductivity in such systems. Hillier et al. [4] suggested from their muon spectroscopy measurements that a polycrystalline Cu 0.06 TiSe 2 sample is characterized by a single s-wave superconducting gap ∆ with a reduced value 2∆/k B T c = 2.5, much smaller than the BCS canonical value of 3.52, possibly indicating a multigap superconductivity. We addressed the characteristics of the superconducting gap by the specic heat measurements on a single crystal with a similar copper * corresponding author; e-mail: kacmarci@saske.sk doping. We nd that the temperature dependence of the electronic specic heat can be well described within the BCS framework with a single superconducting gap of medium strength 2∆/k B T c = 3.6. The angular dependence of the critical temperature in a magnetic eld is consistent with this conclusion.
Measurements
The specic heat measurements were performed using an ac technique [5] at temperatures down to 0.6 K and in magnetic elds up to 2 T. Ac calorimetry is based on applying periodically modulated power and measuring resulting temperature oscillations of the sample in a proper frequency range. It is very sensitive to relative changes on minute samples and enables continuous temperature and eld measurements. The crystal was prepared via the iodine vapor transport method [6] . The energy-dispersive spectroscopy analysis yields a copper content of 1.98 at.%, which corresponds to x = 0.0605 in the Cu x TiSe 2 formula. The superconducting critical temperature of the sample is T c = 2.8 K.
3. Results and discussion Figure 1 presents the superconducting electronic specic heat divided by temperature which was obtained from the zero-eld measurement of C(T ) by subtracting the normal state specic heat C n (T ) taken at 2 T, i.e. ∆C(T )/T = C(T )/T − C n (T )/T . The thermodynamic transition temperature T c at zero eld was determined from the local entropy balance around the phase transition, giving T c = 2.8 K. It is known that the parameter ∆C(T c )/γT c (γ is the Sommerfeld coecient) can be used to measure the strength of the electron coupling.
Taking the height of the jump at anomaly as 1.6 and γ = −1, both in arbitrary units, we obtain the ratio of ∆C(T c )/γT c of approximately 1.6, which is slightly larger than that for the BCS weak coupling limit (1.43). At very low temperatures the electronic specic heat of a single gap superconductor shows an activation behaviour over the superconducting energy gap C(T ) ∼ exp(−∆/k B T ). For the weak coupling BCS limit with 2∆/k B T c = 3.52, C(T )/γT c ∼ exp(−1.76T c /T ). In the temperature range 2.5 < T c /T < 4.5 the exact formula reads as C(T )/γT c = 8.5 exp(−1.44T c /T ) [7] . The inset of Fig. 1 displays the logarithm of the electronic specic heat versus T c /T showing clear exponential behaviour. The best t yields a slope of −1.46T c /T , indicating slightly enhanced coupling strength 2∆/k B T c = 3.6. This is a direct proof that Cu x TiSe 2 with x = 0.0605 is a single gap superconductor close to BCS limit. Figure 2 presents the results of the transition temperatures T c2 measured at a xed magnetic eld of µ 0 H = 0.15 T oriented at dierent angles θ with respect to the ab basal planes of the sample. It has been extracted from the temperature sweeps of the specic heat measurements in the same way as in Fig. 1 . The anisotropy of a single gap BCS superconductor is described by the eective mass model within the Ginzburg-Landau theory with T c2 (θ) =
where T c0 is the zero-eld transition temperature, Γ = H ab c2 /H c c2 is the superconducting anisotropy parameter, equal to the ratio of the upper critical elds for the eld parallel and perpendicular to the ab planes respectively, and dH ab c2 /dT is the slope of upper critical eld near T c0 . As can be seen this formula describes our data well. Such behaviour is in strong contrast with another transition metal dichalcogenide, namely NbS 2 which is a two gap system with one gap much smaller than BCS value [8] . For NbS 2 a signicant deviation from the eective mass model is found [9] , similarly like in the case of other multigap superconductors: MgB 2 [10] and iron pnictides [11] .
Conclusions
The specic heat measurements on the singlecrystaline Cu 0.061 TiSe 2 with T c = 2.8 K provide a strong evidence that despite proximity to the charge-densitywave order the system is a conventional single s-wave superconductor close to BCS limit.
